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mmw- M-MM ^izm 











[snmm 

^^^mmmtam zno ^mi<^m^M^ a urn 




u m m ^ ^ 



0— 200A mmnm-, ^m&^^mm^m^mmmBi^mmm. # 
^si^—mm^mm-. mtM^-^^mmmn. ±'m'^^jf'^-^mi^L w 

mo-3oapti^, psa^ffio— 300V pTii! mmm'^n.Hm^ii, pb» 
%-?ti:iE®^s#p°D^, ±M^&, ^m^^R looow mmnmw^am'if 

zno/si #>tj^A^^js* 1 Brmmm^p, mmHms.!kmmMum^y^^w 

Xi^HB.^ 10-20Pa, ^ti^iPMiSjt? 300-400-Co 

m zno/si mwL\mm^ 1 B^i*^iifi<j#^i^±, ^K^mm i-sx 

lO-'Pa, MTjt^PHAil^^ N^n. JES^^ffiii l-3X10-¥a, 

jilJi 20-30A«Me*RH^^*f^%^. TO%ffil00-2D0V, 'ffiN^j^^, :^ 

looov jniig^ffiT^i* Nj\ r , mw^m^M^; njfmmmnmm, * 
i^#.a^®(SPftw^^isiite?^: mi^i^iM^m 90O-1000-C. mmmmM: 
)A±mHomAn,H, njfMm^m, ioa-2oov: m^mnn 

mmm&mn^ soo-eooic. 2 m&:^uM±^n.itmmmmo 



n m ^ 



mt^M-^Mmmm^m^wmm, ^mw^m 3. 39ev, m\ in. 
Ai mytm, wm^^^im^m. n^^^m'^^ i.95ev— 3.39ev— 6.28ev m 

)A 1932 ^ Johnson ^t^^f^mtmB^^m^, xitmMm^-^ 

mun±±^ihUitmhmm. ^m:^m^^it^Hm^m (hvpe) stIc. 
wm-^i^tt-^nffi^Ti^ (MocvD) ^^mj^fmm (mbe) s^Tit^o ^it> mocvd 

1972 ^ B *3S^^;>c^^iSf*^S:^AS^$lliiffill<fca!^]g?* (ICB) tJi^^M 
(LED) [T.Takagi et al. , Jpn. J. Appl. Phys. Suppl. 22- 

i(i983)pii53. ^^'mRm7^mm\n.Hm:^m, mm^uitwmm'^n.^ 

^mS^m, ^fe LED t^^^^^fS. 1992 ^"f^Hr^ZlffiJRn 

[S.Nakamura et al., Jpn. J. Appl. Phys. 31 (1992) 139], :^mXM'^itmWi 

Mi^:^mm^mr t 1999 ^Mm&^^mm'^j^mmux^^m ( mm), 

1999, (5); Chin. Phys. Lett. Vol. 16, No. 5(1999)367]. 



0-200A mmnm-, mmmmm^m^mmmmmmm. 
wm-m^%mmm.o nitM^-^mmmn, ±m^^m-^mK, (ii^itB 

mm^mmmhmf^B^i'm. mm^m^. n^^i'^i^M^m o-soa pj 
m. mm^s. o-soov wm-, n^^mmmn.HmH^. mmm^'^iftJEmwL^ 
w^^m. ±m'kM&. mMmPs looow mmfimn^amnrnMiM^-. t^w^m 

« ZnO m^m^mm^ 95%i:l±^ Zn Mil'^^ffi^, *$grtiiA 

hr+0,m'kHW.. Ti^HS.^ ia-20Pa, WiliP*^ia;SJ^ 300— 400*0. $iJ^fi<3ZnO 

^ Zno/Si #>t«A±i&^fflm^MSffli^^ra^S4^6ti#«°«^±, ^ 

l-3X10-^Pac y^Ta^PllAi^^N^^, *$^nJlJ& l-3X10-'Pa. 

20-30A ^mmmv^RM^^i', mm^& loo— 2oov, ^ 
nit, IE looov inii^jiT^i* n,\ w , MWM^mnmm^ n^mnnmm 
^. i^w^ammmnwRm^ 20 ^^Bmmmm 900-iooox:. 
ti^m:^^^^m> )A±mHDm.Aii,^. nj^Mm^m, mm^mm 100-200V. 
m^mmnmH0,^&un^ soo-eoox;, umstm 2 /hBts^r. 



(99.999%) m^i^m GaCl3, TMG. m^mit^^^^m, W>J^ 

W$timL& (500— 600-C) T, it 

^u^, nmm^m^f^j^^^ ^^y, ^mm^m zno 

n, 10 ^vfT^M^l^M, ii^fcf^as^h^. 12^;5^i&i8, 13^^t,M, 
$Slf ij 1 

M5X5nim^ Si (111) «#.r0m^m «fjf^$nTI*vt&a: (I) ^ Si 

)^w,\nm^mp'mm 10 mi^=f-7Y-nm: (2)^a 1 j5fev^(H20j:NH3: 

*]^^;iC=l :l:8)^Mm^^^, n^^^l^yK^MBm^ : (3) l!^A2 (HCl : 

mmmm si >t]KAS^¥ffiMj$«JW-ii«mits^fij# zno m 

^SXlO-^'Pa, If^^ffi^tj lOPa, #iSJnMS>^300-C. ?i*f%m40raA, iilt^fj 

* 20W, mMm 1 ^hBt. zno mnmM'nm cmM^\pi> 

m zno/si wm^>MitmmMmmmM^M^. sxio-^Pao 

K^^ffilSOV. -fi^N^llifc. :SlOOOV^i^ffiT?liiiN^% N% MW^ 

mnmm. njfmmmnmm, mw^mmm^w&m> 20 j^mm 

^JSPIM 150V, T^lffflH^-jT^M/SMSt^lf* 550*0. TOWfHj 2 /hBt&^&o 



nm ^ m m 




